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[57] ABSTRACT

Apparatus for producing moldings from a dry, particu-
late or granular material such as a ceramic molding
composition, comprises a first mold half carried on the
base of a press, while a vacuum shooting head, a second
mold half and a removal head are carried on a movable
carriage supported by a press head of the press. The
carriage 1s displaceable transversely of the pressing
direction so that the vacuum shooting head, the second
mold half, and the removal head can be successively
brought into alignment with the first mold half to allow
the molding process to be performed rapidly and con-
tinuously without long gaps in the successive pressing
stages.

6 Claims, 2 Drawing Figures
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APPARATUS FOR PRODUCING DRY-PRESSED

MOULDING FROM A PARTICULATE OR
GRANULAR MOULDING MATERIAL

BACKGROUND OF THE INVENTION

The present invention relates generally to apparatus
for producing dry-pressed moldings from a particulate
or granular molding material, such as a ceramic mold-
Ing composition.

In particular the invention relates to apparatus of the
type comprising basically a first mold half, a second
mold half and a vacuum shooting head. In such appara-
tus, with the second mold half removed, the first mold
half and the vacuum shooting head can be brought
together to define a loading cavity into which the mold-
ing composition can be drawn by applying a vacuum.
The molding process employed with such apparatus
comprises the steps of introducing the molding compo-
sition into the loading cavity where it 1s precompressed
into a premolding, bringing the second mold half into
alignment with the first mold half after the vacuum
shooting head has been removed to leave the premold-
ing behind in the first mold half, and pressing the pre-
molding between the first and second mold halves to
form the molding.

Apparatus of this general type used in such a process
is known from German Offenlegungsschrift No.
3,101,236, which describes and illustrates apparatus in
which the first mold half is designed for isostatic press-
ing. The essential point in isostatic pressing is that, after
the first and the second mold halves have been brought
up to each other, a fluid under pressure is introduced
behind a press member belonging to one or other of the
mold halves. The press member defines the shape of the
moiding surface of the associated mold half and presses
the molding against the other mold half which, if de-
sired, may also be equipped with an isostatic press mem-
brane. As far as the present invention is concerned,
however, the two mold halves may be equipped with
rigid molding surfaces or with molding surfaces which
are formed by elastomeric layers supported so as to be
dimensionally rigid during pressing, in which case the
surface of the vacuum shooting head which faces into
the loading cavity, and the molding surface of the sec-
ond mold half, are differently shaped in such a way that,
desptte a varying thickness of molding composition in
the loading cavity, that is despite a varying wall thick-
ness of the premolding, an approximately constant de-
gree of compression is obtained in the finished molding
as a result of the fact that the compression-molding
process starts i the zones where the premolding is
relatively thick before it starts in the zones where the
premolding 1s relatively thin.

The procedure described in the above mentioned
German Offenlegungsschrift No. 3,101,236 is particu-
larly suitable for processing ceramic materials, such as
porcelain, but i1s also suitable for processing other dry,
free-flowing particulate materials, such as coal-contain-
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ing and metallic molding compositions. In the field of 60

ceramics the process is particularly suitable for produc-
ing moldings which are not rotationally symmetrical,
that is moldings which cannot be produced on tradi-
tional potter’s wheels and which therefore have hith-
erto traditionally been produced by pouring liquid slip
into moisture-absorbent hollow plaster molds. The pro-
cedure described in the above-mentioned German Of-
fenlegungsschrift No. 3,101,236 offers a significant in-
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crease in productivity over the traditional casting tech-
nique.

OBJECTS OF THE INVENTION

The primary object of the present invention is to
provide apparatus which is suitable for performing th
process described hereinabove in relation to German
Offenlegungsschrift No. 3,101,236.

Another object of the invention is to make possible
additional increases in productivity of the dry-pressing
process.

A further object of the invention is to provide appara-
tus capable of a particularly delicate handling of the
resulting moldings.

SUMMARY OF THE INVENTION

According to the present invention apparatus for
producing moldings from a dry, free-flowing particu-
late molding composition comprises a first mold half, a
vacuum shooting head which, together with the first
mold half, forms a loading cavity into which the mold-
ing composition can be drawn by applying a vacuum,
the molding composition being pre-compressed to form
a premolding in the loading cavity by the loading ac-
tion, and a second mold half, which is displaceable into
and out of a working position in alignment with the first
mold half and is movable towards the first mold half
thereby to press a premolding in the first mold half to
form a molding, in which the vacuum shooting head,
the second mold half and a removal head for removing
the molding from the first mold half are all carried by a
carriage which s mounted on the press head of a press
so as to be displaceable transversely of the pressing
direction with respect to the first mold half, which
latter 1s carried on a base portion of the press, such that
by displacing the carriage with respect to the press
head, the vacuum shooting head, the second mold half
and the removal head can be successively brought into
alignment with the first mold half whereby, in use of the
apparatus, in succession, the loading cavity can be filled
and a premolding formed, the premolding pressed to
form a molding, and the molding removed from the first
mold half, the arrangement being such that when the
vacuum shooting head and/or the second mold half are
in alignment with the first mold half, the removal head
1S in a transfer position relative to a receiving surface
whereby to transfer a molding formed during a preced-
ing cycle to the receiving surface.

Care must be taken in particular to ensure that, on
introducing molding material into the loading cavity
formed between the first mold half and the vacuum
shooting head, the speed at which the particles or gran-
ules of the molding material strike the area around the
outlets of the air extraction system from the loading
cavity 1s kept sufficiently low to avoid blocking these
outlets by compacted molding material particles or
granules. Care must also be taken to ensure that the
particles of molding material accumulate around the
outlets of the air extraction channels in the form of an
air-permeable packing (which forms part of the result-
ing precompressed premolding) whilst also ensuring
that the molding material particle impact speed main-
tained throughout the entire filling process causes suffi-
cient precompression of the resulting premolding to
ensure that the premolding thus formed does not col-
lapse even where the sides are steep, when the vacuum
shooting head is removed to allow the second mold half
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to be moved into place. Care must also be taken to
ensure that the design of the vacuum shooting head 1s
such that only very little of the molding material, if any

at all, 1s drawn through the air outlets into the air ex-
traction channels.

35

The increase in productivity gained by use of the

apparatus of the invention resides in the fact that the
vacuum shooting head, the second mold half and the
removal head can be brought in rapid order into align-
ment with the first mold half, which, together with the
premolding carried thereby, is not moved, so that the
risk of damaging the premolding 1s consequently sub-
stantially eliminated, even if the degree of precompres-
sion should be relatively low.

Moreover, handling of the final molding is also gen-
tle, since the molding is only moved by the apparatus
for a short distance with only a small number of changes
in direction until it arrives on the receiving surface,
which can be, for example, a conveyor belt.

The fact that the finished molding can be in the pro-
cess of being transferred from the removal head to the
receiving surface at the same time as the premolding i1s
being formed in the loading cavity between the vacuum
shooting head and the first mold half, leads to a further
reduction in the time taken for a complete cycle of
operations and hence to a further gain in productivity.

Preferably the press has a pair of parallel guide pillars

- for the press head and the carriage is displaceable be-

tween these guide pillars substantially perpendicularly
~to a common plane in which the axes of the two guide
- pillars lie. This arrangement of the carriage relative to
- the press ensures that little constructional work is neces-
sary to attach the carriage to existing presses and makes
it possible to absorb the forces during pressing in such a
- way that there are no significant twisting moments on
“the guides by the press head of the press. This latter
- aspect is also aided if a central axis of the first mold lies
in the same common plane as the axes of the guide
~pillars. The removal head may remove the molding by
- means of, for example, one or more suction devices.

The molding may be transferred by the removal head
to, for example, a conveyor belt which conveys the
molding to an onward processing station, for example a
station where a decorative motif is applied, or a firing
furnace.

A further gain in productivity can be achieved if the
carriage supports a plurality of vacuum shooting heads,
a plurality of second mold halves, and a plurality of
removal heads in respective groups extending across
the carriage transversely of its direction of movement.
In this case a single press simultaneously produces more
than one molding per working cycle.

Various details and advantages of a specific embodi-
ment of the invention will become apparent from a
study of the following description thereof in which
reference will be made, by way of example, to the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a partly sectioned side view, taken on the
line I—I of FIG. 2, of apparatus formed 1n accordance
with the principles of the invention, viewed trans-
versely of the direction of motion of the carriage; and

FIG. 2 1s a sectional view, taken on the line II—II of
FIG. 1, but on a smaller scale, of part of the apparatus
illustrated in FIG. 1.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

In FIGS. 1 and 2 of the drawings, the base portion of
a press 1s identified with the reference numeral 10. Sup-

ported by the base portion 10 there are two guide pillars
12. A set of first mold halves 28, in the illustrated em-
bodiment four, are arranged on the base portion 10 of
the press between the guide pillars 12.

A press head 14 1s guided for vertical displacement by
the guide pillars 12. A hydraulic press 18 is provided for
moving the press head 14. Between the two guide pil-
lars 12, beneath the press head 14 and above the first
mold halves 28 is located a carriage 16 which is horizon-
tally displaceable on a guide bed 18. The carriage 16
carries a plurality of vacuum shooting heads 22, a plu-
rality of second mold halves 24 and a plurality of re-
moval heads 26 which are arranged 1in rows across the
carriage as can be seen in FIG. 2 which particularly
illustrates a row of four second mold halves 24 carried
by respective supports 20q, 205, 20c and 20d suspended
from the carriage 16.

The carriage 16 is displaceable in the direction indi-
cated by the double arrow 30. In a first working posi-
tion of the carriage, the vacuum shooting heads 22 are
in vertical alignment with respective first mold halves
28 and, together with the latter, define respective mold-
ing cavities 42. Each vacuum shooting head 22 i1s con-
nected, as shown in FIG. 1 to a molding composition
funnel 34 by way of an air line 32. Each vacuum shoot-
ing head 22 is also connected to a fluidising air line 36
and to an evacuating line 38. To fill a loading cavity 42
formed between a surface 22a of a vacuum shooting
head 22 and a mold face 28a of the associated first mold
half 28, a vacuum is generated therein via the evacuat-
ing line 38 and passages 40 in the vacuum shooting head
22. The molding composition is drawn in by the vac-
uum upon opening a valve 32q at the entry point of the
line 32 into the loading cavity 42 and, if desired, is flui-
dised by fluidising air which is let into the flowing
molding composition through line 36. A precompressed
premolding thus forms in the loading cavity 42.

This premolding remains in the first mold half 28
when the vacuum shooting head is then raised by rais-
ing the press 15 and is displaced laterally by means of
the carriage 16, into the position shown in FIG. 1. The
second mold halves are then in vertical alignment above
the first mold halves 28 and the premolding 1n each can
be pressed by the press head 14 on lowering the press 15
to form the final molding by moving each second moid
half 24 downwards. Each molding thus acquires a
strength, at the latest during the course of this pressing,
which is sufficient to allow it subsequently to be re-
moved from the first mold half 28 and to be passed on to
an onward processing station However, 1t 1s also possi-
ble for the premolding, while still in the loading cavity
42 between the vacuum shooting head 22 and the first
mold half 28, to receive a further precompression treat-
ment by displacing the vacuum shooting head 22
towards the first mold half 28 after the loading has been
completed. This further precompression is additional to
the precompression caused by the impact of the parti-
cles of the molding composition upon introduction into
the loading cavity.

Once a molding has been finally pressed between a
first mold half 28 and a second mold half 24, and the
second mold half 24 has been raised, together with the
press head 14, the carriage 16 1s shifted further towards
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the nght so that each removal head 26 is brought into
alignment with the associated first mold half 28. The
removal heads 26 are then lowered as indicated by the
double arrow 44 to engage the moldings 46 in the first
mold halves 28. When the removal heads 26 are again °
raised each takes with it the associated finally pressed

molding, and the carriage 16 then returns to the imtial
left-hand end position in which the vacuum shooting
heads 22 are again in vertical alignment with the first
mold halves 28 and the removal heads 26, as shown in
broken outline on the left-hand side of FIG. 1, are again
in the transfer position relative to a conveyor belt 48.
The removal heads 26 are then lowered with the car-
riage still in this position and the moldings 46 are thus 15
placed onto the conveyor belt 48.

As illustrated in FIG. 1 the first mold half 28 is shown
with a connection point 50 for a pressure medium for
injection behind an optional isostatic press membrane
generally represented by the dotted line 52. 20

If in the course of its production the molding 46 is
also to be decorated, this can be done using the process
described in German Offenlegungsschrift No. 3,207,565
the contents of which document are incorporated
herein by reference. It is possible, for example, for deco-
ration-applying means of the type shown in FIG. 2 of
the above mentioned German Offenlegungsschrift No.
- 3,207,565 to be allocated to each second mold half 24 of
the apparatus illustrated in FIG. 1, between the con- ;,
veyor belt 48 and the first mold half 28, in such a way
that this decoration-applying means comes into align-
ment with a second mold half 24 when the carriage 16
is in the most extreme position on the lefthand side, this
being the position in which the vacuum shooting heads 35
22 are 1n alignment with the first mold halves 28. Each
second mold half 24 could then be provided with a
decorative layer during the period when the moldings
46 are being transferred by the removal heads 26 to the
conveyor belt 48. 40

Although a machine having four first mold halves 28
in a row, and a corresponding number of second mold
halves 24, vacuum shooting heads 22 and molding re-
moval heads 26 has been described by way of example,
it will be appreciated that other embodiments of the
invention may be formed in which a different number,
even only one, first mold half 28 1s provided, in which
case, correspondingly, only one second mold half 24,
one vacuum shooting head 22 and one molding removal 5,
head 26 would be required.

What is claimed 1s:

1. In apparatus for producing moldings from a dry,
particulate or granular material such as a ceramic mold-
Ing composition, of the type comprising: 55

a first mold half,
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a vacuum shooting head which, together with said
first mold half, forms a loading cavity,

vacuum applying means for applying a vacuum to
said loading cavity to draw said molding material
into said loading cavity where it is precompressed
to form a premolding, and

a second mold half, said second mold half being dis-

placeable into and out of a working position in
alignment with said first mold half and being mov-
able towards said first mold half whereby to press
a premolding 1n said first mold half to form a mold-
Ing;

the mmprovement wherein said vacuum shooting
head, said second mold half and a removal head for
removing said molding from said first mold half are
all carried by a single carriage, said carriage being
mounted on the press head of a press so as to be
displaceable transversely of the pressing direction
with respect to said first mold half,

a base portion of said press carrying said first mold
half such that by displacing said carriage with re-
spect to said press head transversely of said press-
ing direction, said vacuum shooting head, said
second mold half and said removal head are succes-
sively displaceable into alignment with said first
mold half whereby, in use of said apparatus, said
loading cavity can be filled and a premolding
formed, and in succession, said premolding can be
pressed to form a molding, and said molding can be
removed from said first mold half, the arrangement
being such that when said vacuum shooting head,
and/or said second mold half are in alignment with
said first mold half, said removal head is in a trans-
fer position relative to a receiving surface whereby
to transfer a molding formed during a preceding
cycle to said receiving surface.

2. The apparatus of claim 1, wherein said press has a
pair of paraliel guide pillars for said press head and said
carriage 1s displaceable between these guide pillars sub-
stantially perpendicularly to a common plane in which
the axes of said two guide pillars lie.

3. The apparatus of claim 2, wherein a central axis of
said first mold half lies in the same common plane as the
axes of said guide pillars.

4. The apparatus of claim 1, wherein said removal
head 1s provided with at least one suction device for
picking up a finished molding from said first moid half.

5. The apparatus of claim 1 wherein said receiving
surface comprises a conveyor belt.

6. The apparatus of claim 1, wherein said carriage
supports a plurality of said vacuum shooting heads, a
plurality of said second mold halves and a plurality of
saitd removal heads, in respective groups extending
across said carriage transversely of its direction of

movement.
x x k k%
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